In this paper we provide evidence of segmentation of the Dutch land markets by spatial planning into three compartments referring to agricultural, industrial and residential use. We analyze transactions of ready-to-be developed land provided by the Dutch Land Register (Kadaster) and find that residential land is much more expensive than industrial land. We also compare the prices observed in these transactions with prices for agricultural land in the vicinity and find that agricultural land is much cheaper than residential and industrial land.
Introduction
Many countries and cities engage in active land use policies, often by imposing restrictions. It has been argued in a recent literature that such restrictions can be harmful. Especially when they are rigidly imposed a serious distortion of the allocation of land can result, for instance by freezing an existing situation while economic forces call for substantial changes in land use. However, in many situations restrictions can be adjusted. Sometimes the rules are in fact quite easy to change and behind the apparent rigidity there may be a lot of flexibility. The associated costs may still be non-negligible but the ultimate impact of land use policies on land use and land prices will probably be small. In this paper we will consider the rigidity of land use restrictions by elaborating this simple idea: if land use restrictions can be lifted easily -for instance by asking a permit or contacting the relevant civil servants or local politicians -then they will have little effect on land prices. Only if existing restrictions are believed to persist into the foreseeable future can they have a substantial impact.
Rigid restrictions on land use can lead to segmentation of the land market. For instance, land in the vicinity of a growing city on which only agricultural activities are allowed will be of low value when this restriction is expected to persist, whereas its price may be much higher when it can be transformed to residential or industrial use in the near future. 1 Similarly, and more important for the purposes of this paper: if restrictions on residential land use are much tighter than those on industrial land use, the price of residential land can be much higher than that of industrial land. Put differently: restrictions on specific types of land use that are believed to persist in the future are reflected in potentially substantial differences in the price of land on which such uses are restricted. If this happens the land market becomes artificially segmented by spatial planning policy into parts on which various uses are allowed.
A large recent literature has paid attention to the impact of land use restrictions on the prices of housing and residential land. Some of these analyses have also considered the implications of such policies on employment and wage growth. There has, however, been less attention for land use policy that relates to firms and their land use. It is, nevertheless, possible and to some extent likely that there will be different implications of land use policy with respect to housing and firms. For instance, the homevoter or influential land user hypotheses (Fischel, 2001; Hilber & Robert-Nicoud, 2013 ) especially concerns residential land use. Nevertheless it is reasonable to expect that homeowners and landowners who want to preserve or increase the value of their property by restrictions on residential land use will also think about restrictions with respect to industrial land use. Such restrictions may prevent externalities, but it is equally clear that they may prevent increases in local employment that may be beneficial for the value of land an houses. It may therefore be an attractive strategy for such homevoters and land owners to limit residential development more than commercial development, since the latter may actually contribute to the value of one's property.
In this paper we study this issue by analyzing the prices of newly developed residential and industrial land in the Netherlands, while we also compare them to those of nearby agricultural land. The Netherlands is a densely populated country. The whole country is zoned and local land use plans determine which functions are allowed on a particular site. Urban growth is facilitated by developing plans for (often) substantial extensions of existing urban areas. After acceptance by the local government existing land use restrictions are lifted and the land is made ready for realization of the plans. Residential development is usually undertaken by a few large developers who act in close cooperation with the municipality, which is usually responsible for the necessary infrastructure, to realize the planned design of the new area. Prices of new housing are set by the developers at an estimated market level and if demand is weaker than expected, construction is slowed down so as to prevent losses.
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Such coordinated action is uncommon for commercial development where land is also made available by municipalities, but the final user often involved in the actual development. Hence there appear to be two different regimes for residential and industrial or commercial development and the general impression is that land use restrictions on the former are much more tight than on the latter.
The primary purpose of this planning process it to facilitate urban development and to ensure that it takes an orderly course. It seems possible that it does so without imposing significant restrictions on this development. If true, then one would expect the price of land just outside existing urban areas to reflect the pattern described by Capozza and Helsley (1989) . That is, the value of agricultural land reflects the anticipated benefits of a future switch to an urban function and there would not be a sudden change in the value of the land when the switch is in fact realized. Although Capozza and Helsley (1989) use a monocentric model in which there is only residential use at the edge of the growing city they consider, the same logic would imply that there will be no switch in the value of land that is transformed from agricultural to commercial use. And one would expect the prices of newly developed industrial and residential at locations close to each other to be equal, provided that the conversion costs are properly taken into account.
However, if land use policy is restrictive, changes in the land use plan that enable the possibility of a switch from agricultural to residential or commercial use could imply a substantial change in the value of the land and the prices of land designated for residential and industrial proposes can be different. This observation is the focal point of the empirical analysis of this paper. We compare the values of land designed for residential or commercial use in planned extensions of existing urban areas and compare them to the value of agricultural land in the proximity that is not part of the planned extension. If the model of Capozza and Helsley (1989) were approximately true, we would not expect substantial differences between the prices of the three types of land. However, if price differences are substantial, we should conclude that land use policy in the Netherlands does not only facilitate urban development, but also restricts it in comparison to what the market would do.
The paper is organized as follows. In the next section we review some relevant literature about the impact of land use regulation on house prices. Section 3 discusses the data and demonstrates the segmentation of the land market into three compartments. To interpret the findings, section 4 develops a model of an urban area with dispersed residential and industrial areas and discusses some properties of the equilibrium (future extension). Section 5 summarized and concludes.
Land use restrictions, land prices and the Dutch context

Land use planning and land prices
A recent literature has presented overwhelming evidence that restrictions on land use can increase house prices. See for instance Kok et al. (2014) who investigate the relationship between land use regulation and land values in the San-Francisco Bay area. A common argument is that the restrictiveness of a local municipality's land use regulation, as indicated by a land use regulation "restrictiveness" index, has a positive effect on the price of land. An example is Glaeser, Gyourko and Saks (2006) , who find that zoning and heavy regulation keeps housing supply relatively inelastic, which in turn restricts population growth and keeps housing prices and wages at high levels. Hilber and Vermeulen (2014) show that a change in the planning system had a significant effect on housing construction and use this to investigate the impact of land use restrictions on house prices in the UK, which they find to be substantial. Some researchers also argue that these restrictions have the intention to do this. Hamilton (1978) argues that municipal land regulation can generate monopolistic rent profits, as it exploits the relatively inelastic demand for labor (and consequently for housing) in an urban area. This idea is potentially relevant for the Netherlands where some municipalities have realized considerable benefits from being involved in land transactions. More recently, Fischel (2001) and Hilber and Robert-Nicoud (2013) have examined land use regulations as outcomes of political motives of local land owners. They argue that local owners of developed land benefit from stricter regulations on lands, and therefore they influence planning boards to increase these regulations. Consequently, relatively attractive urban regions with higher provision of amenities tend to be more developed, and therefore they adopt tighter land use regulations. The possibility to introduce rigid land use restrictions that drive up prices is of course related to the size of the jurisdiction that introduces them and if they are small, demand is more elastic which will decrease market power. Indeed, Glaeser and Ward (2009) find that when land regulation is applied in urban areas with large number of small local jurisdictions and similar level of amenities, the effect of land regulation on house prices is small and hardly exists.
Alternatively, land use restrictions may be regarded as a means to reduce urban sprawl. Burchfield et al. (2006) investigate the causes of urban sprawl and find that strict regulation, imposed by municipalities, deters developers and has a negative effect on residential development. They also show that strict land regulations encourage developers to develop areas outside the municipal borders, where less regulation exists and development costs are lower. Similarly, Saiz (2010) finds that land use regulation is stronger in areas that experience higher rates of demographic growth and housing prices.
Turner, Haughwout, and van der Klaauw (2011) offer a somewhat different perspective by studying the effects of land use regulations on land values, and measuring their welfare effects. They concentrate on differences in land prices occurring at jurisdictional boundaries and find that a reduction in land use regulation would result in significant benefits, particularly for land owners in the edges of towns, where regulation is most restrictive for new development.
The Dutch context: preservation of nature and open space
The Dutch spatial planning context differs significantly from that in the US and the UK to which most of the existing literature refers. The Netherlands is a densely populated country, especially in the western core region (the so-called Randstad). Restrictive land use regulations have been dominating the national Dutch planning system since the end of WWII. The purpose of these regulations was to direct and accommodate the growing need for urban expansion while conserving the country's natural reserves and agricultural activity. The Dutch "Green Heart" (groene hart), a large agricultural area of approximately 2,400 square kilometer in the middle of the Randstad (the economic center of the Netherlands) was designated in the 1950s to ensure agricultural production in proximity to large population centers (Koomen, Dekkers, & van Dijk, 2008) . Later on the desire to preserve open (agricultural) space close to the country's largest population centers became the dominant motive for keeping this part of the country dominated by green meadows. In 2004, the Dutch government defined twenty rural and agricultural areas throughout the country, the 'green heart' among them, as "National landscapes" (Nationale Landschappen, see map in appendix A). The national landscape areas were defined in order to protect and preserve agricultural and cultural activity, as well as the environment and landscape in these areas, and therefore they impose heavy restrictions on residential and industrial development projects (Kuiper & de Regt, 2007) . Additionally, following EU policy to preserve agricultural activity in naturally less-favored area (LFA), such as peat meadows, river valleys and flood areas, approximately 225,000 hectares of agricultural lands in such areas are designated to remain agricultural in order to maintain the rural landscape and its biodiversity. Owners in such land were compensated by the government with approximately 94 Euro per hectare per year (Kuiper & de Regt, 2007) .
Although this provides suggestive evidence that land use restrictions in the Netherlands are binding, it is not conclusive. The preservation of open or otherwise valuable non-urban space is not the only goal of Dutch land use policy. Equally important is the facilitation and control of urban development so as to serve the needs for residential and urban development. Land use regulations are updated every several years to accommodate changes in these needs. For example, in the course of time the 'green heart' shrunk to 1,800 square kilometers by 1993 (Koomen et al., 2008) . On the other hand, the Dutch planning system views regarding nature preservations became stricter, and while urban expansion needs often overruled other restrictions (and were even extended to land reclaimed from the sea), areas defined as nature were strictly preserved (Koomen et al., 2008) .
The Dutch context: planning of urban extensions
While strategic spatial planning is dictated by national and provincial level, municipalities are the key player in the Dutch planning system and they have considerable market power within their own jurisdiction. (de Vor & de Groot, 2011; Hajer & Zonneveld, 2000; Louw & Bontekoning, 2007; Louw, van der Krabben, & Priemus, 2003; Needham, 1997; van Oort, 2004) .
Municipalities can determine various land use regulations, since the most legally binding plan in the Dutch system is the local land use plan ("Bestemmingplan") which is determined at the municipal level. Additionally, Dutch municipalities are the main suppliers of land for development (Louw & Bontekoning, 2007; Needham, 1997) , and they are often actively involved in local land markets, to guide spatial planning, to ensure a 'sufficient' supply of housing It is common practice that municipalities buy the land designated for urban extensions -which is usually in agricultural use 4 -from the original owners and sell it to developers after converting it in residential or industrial land. The revenues are used to cover the servicing and development costs but before the onset of the financial crisis in 2008 many municipalities realized large amounts of revenues from their land departments (Buitelaar, 2010; Louw et al., 2003; Needham, 1997) . In the Netherlands the growth of urban areas is realized through planned large scale extensions that are usually realized by a small number of commercial developers who cooperate closely with the municipalities. . However, the number of municipalities is large -408 in 2013 -and different municipalities often compose different parts of the same urban agglomeration. Moreover, the fact that municipalities have a dominant position on the local land market does not necessarily imply that they act like a profit maximizing monopolist.
Since the early 1990's, new residential development in the Netherlands is largely directed by the Fourth Memorandum for Spatial Planning Extra (abbreviated as `VINEX'). Issued in 1991, the VINEX plan for new residential neighborhoods was conceived by the Dutch government in order to accommodate the housing needs of the growing Dutch population. It directed the construction of approximately 830,000 affordable housing units, of which 455,000 were planned in specifically designated "VINEX development areas" (Boeijenga, Mensink, & Grootens, 2008; Koomen et al., 2008; Lörzing, Klemm, van Leeuwen, & Soekimin, 2006; Rietveld & Wagtendonk, 2004) . The VINEX sites were located close to existing urban areas (see map in appendix B). To ensure the realization of these plans the national governments had stimulated regional coordination of residential development plans through covenants by municipalities. The VINEX sites were thus agreed upon as the focal points of residential construction activities within broader areas, which implied that outside these sites little residential development would take place.
Along with the expected expansion of residential development (as part of the VINEX plan), commercial interest in such developments grew as Dutch housing policy underwent additional deregulation in the early 1990's, with the withdrawal of government subsidies to newly developed social residential housing, and a shift of the responsibility for adequate housing from the central government to local municipalities and commercial developers (Dieleman, 1999; Priemus & Louw, 2002; Vermeulen & Rouwendal, 2007) . Since the VINEX plan defined where the development would take place, restricted the development in other areas and directed most of the residential development to the owner-occupied sector, investment in lands in the designated areas, still mainly agricultural at the time that the VINEX plan was published, offered low risk and high potential gains for commercial developers (Needham, 1997) . Moreover the Dutch law stipulates that the owner of the land has the right to develop it 5 (within the limits imposed by the planning system) which implies that investments in land by developers also guaranteed a strong market position for them when development would actually take place. Such investments occurred indeed on a large scale (Louw et al., 2003; Needham, 1997; Priemus & Louw, 2002) . The price of residential land in VINEX areas is usually determined by the 'residual value method.' That is, the construction costs are subtracted from the expected market prices of the houses to be constructed. The developers buy the land from the municipality at this residual value, construct the houses and sell them. Construction will only start when a substantial part of the planned houses (70% is a rule of thumb) is sold to households. If there is insufficient interest in the planned houses, the plan will be reconsidered. It is obvious that this procedure implies downward rigidity of the prices of new houses. The complicated procedures involved in planning large scale extensions of urban area tends to make housing supply inelastic in times of increasing prices, while the downward price rigidity tends to make it very sensitive to decreasing prices (Vermeulen and Rouwendal, 2007) . It is important to note that the involvement of the national government focused on residential development, even though the VINEX plan also required that employment centers would be constructed in short commuting distance from the new neighborhoods in order to reduce car mobility (Boeijenga et al., 2008; Kruythoff & Teule, 1997) . 6 In contrast with residential lands, the responsibility for allocation of industrial land remained almost exclusively in the hands of the municipalities, which determine the allocation based on forecasts for regional employment demand (de Vor & de Groot, 2011; Louw & Bontekoning, 2007; Needham & Louw, 2006) . The contrast with the government-regulated supply of residential lands is reflected when we compare volumes of industrial and residential development-there is a general impression of overprovision of industrial land by municipalities which is related to competition for employment. Between 1996-2010, areas designated for residential use in the Netherlands grew from 213,700 ha to 231,400 ha (8.2% growth). During the same period, areas designated for industrial uses grew from 59,980 ha to 81,360 ha, a growth rate of almost 36% (Statistics Netherlands, 2015) . Another notable regulatory difference with residential development is that the level of industrial land prices is monitored by the government and the chamber of commerce, who intervene in case of price increase (Needham & Louw, 2006) .
Hypotheses
The discussion in the previous subsection suggests that there are differences in the stringency of land use regulations with respect to residential and industrial development in the Netherlands. However, the picture is not entirely clear, because plans for extensions of urban areas are developed in response to demographic projections and with the explicit target of making decent housing available for every Dutch household. The evidence for local market power of municipalities in residential development is, in our view, quite strong, but also not convincing in itself. To provide stronger evidence we will analyze land prices in newly developed urban areas. Hence, the first hypothesis to be tested is that the price of undeveloped land designated for residential use is higher than that of nearby undeveloped land which is designated for industrial use, and that the difference cannot be explained by differences in conversion costs.
As noted above, preservation of open space, which is usually land in agricultural use, is an important issue in the Netherlands. If this type of land use is restrictive, one would expect the value of the land to which these restrictions refer to be of considerable lower value than land in the proximity on which industrial or residential development is allowed. The difference is that future developments in land rents are reflected in the price of industrial and residential land whereas such developments are absent in agricultural land (Capozza & Helsley, 1989 , 1990 .
The second hypothesis to be tested is therefore that the price of agricultural land in the proximity of land newly designated for residential or commercial use has a substantially lower value.
Summarizing, we will test the hypotheses that land use restrictions increase the price of newly developed residential land above that of newly developed industrial land, and reduce the price of agricultural land close to below that of newly developed industrial land.
Data and analysis of land values 3.The prices of residential and industrial land
In the research and analysis we make use of several data sources regarding land values and uses.
The most important of these are the industrial and residential land values made available by Kadaster, the Dutch land registry.
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The data includes annual transaction price for industrial land and residential land, in newly developed industrial or residential areas, in 285 municipalities in the Netherlands. The data includes 71,141 residential land transactions and 4,350 industrial land transactions between the years 2003 and 2013. 8 Transactions per land use were identified based on deed registration and geographic location. Transaction deeds indicate the parcel's land use at the moment of sale. This implies that transactions of land which was converted to other uses soon after sale is still recoded under its initial use at the time of sale. In all transactions included, 7 There are not many papers that analyze land prices in urban areas. See Albouy and Ehrlich (2013) for a recent example. These authors do not find differences in land prices that are related to the type of land use (commercial vs residential). 8 During the research period, 28,653 residential land transaction (40% of the sample) were plots in VINEX neighborhoods. In municipalities with VINEX agreements, VINEX transactions form most of the residential land transaction in which the buyer is a private party (see appendix C).
the buyer is a private household or firm. 9 We removed transactions that did not only refer to land.
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A second source of data regarding the values of industrial land was available from the Integral business areas information system (Integraal Bedrijventerrein Informatie Systeem, IBIS) which is operated and maintained by the Dutch government. The IBIS data includes information about the locations of business and industrial areas in the Netherlands, between 1988-2014, and we used this information to confirm the proper land use of transactions in the Kadaster data.
Examination of the land transactions data in several municipalities, in which massive residential and industrial development took place in recent years, resulted in some interesting preliminary findings. Table 1 Transactions in which the buyer is a public body or commercial developer were not included because conversion costs are perhaps not fully included in these transactions and large developers may have market power.. 10 Many transactions refer to land as well as a contract price (aanneemsom) for additional developments and the building to be constructed on the land. Identification of transactions that refer only to land was based on deed research and removal of groups of extreme positive price outliers, which often indicate that the transaction price includes additional irrelevant elements. 
Estimating the divergence in values of undeveloped residential and industrial lands
To test the equality of the prices of both types of land is a more formal way at the municipal level, we estimate: The results in table 2 show that for most years we observe strongly significant coefficients, indicating at we can reject the hypothesis that values of newly developed land, and hence also its rents, are equal for both residential and industrial uses. In most years it appears that is positive and that its value is between 200-250 Euros. According to Buitelaar and Witte (2011) , the conversion costs of industrial land are approximately €21 per square meter lower than the conversion costs of residential or mixed land use. The large difference between the land values thus cannot be attributed to differences in conversion costs alone. Although the values of are often smaller than 1 (and in the years 2009, 2010 and 2013 we cannot reject the null hypothesis that 1), the constants values are relatively high which ensures that the majority of estimated values lie above the 45 degree line, and the regression results still show that the transaction prices of residential lands is almost always substantially higher than the price of industrial lands.
It is important to note that transactions of land intended for industrial uses generally refer to larger parcels of land (see appendix D). This is likely to be associated with discounts and lower prices per square meters. To account for that, as well as for other unobserved factors that may influence the values of undeveloped land designated for different uses, we conduct an additional analysis and estimate the following model based on the full sample of residential and industrial transactions:
Where ln is the transaction price in logarithm of either industrial or residential land parcel , is a dummy variable which is equal to one if the transaction is of residential land and equals to zero otherwise, the corresponding coefficient is interpreted as the inherent difference in value of undeveloped residential land, compared with the value of undeveloped industrial land in the same municipality and year. ln , is the parcel size in logarithm, and and are dummy variables indicating year and COROP region (NUTS3) of transaction respectively.
The purpose of the region and year variables is to control for possible unobserved local and temporal effects which may influence prices. Although undeveloped parcels of land of different uses are often adjacent to each other, and thus are exposed to similar spatial features and unobserved effects, parcels can also be located in different sites of municipalities (See appendix E). Notwithstanding, the relatively small sizes of Dutch NUTS3 regions implies that the use of municipal dummies still allows for sufficient control for local effects.
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The model results are presented in table 3. VINEX areas are found to be sold with similar premiums (column 2).
In column 3 of table 3 we introduce interaction variables between the parcel size and industrial and residential land dummies. Allowing for separate parcel size effects for each designated land use we find that the effect of residential designation of land is still strong and that residential properties are sold at prices higher by approximately 25%. Additionally, the interaction coefficients between land use and parcel size show a similar diverging pattern between industrial and residential land values -a larger coefficient value for parcel sizes of residential lands indicates that the difference between parcel values of different uses becomes greater when parcel sizes increases. In addition to a premium effect of approximately 25% for residential lands, a one percent increase in parcel size implies a 0.86% increase in undeveloped residential land values, and 0.77% increase in undeveloped industrial land values. Interaction coefficient values smaller than 1 correspond with decreasing prices per square meter with parcel size (see appendix D).
A comparison with the price of agricultural land
Agricultural land values are a key component in the values of other land uses, as they reflect the pre-development value of the land, and its alternative use in most cases (Capozza & Helsley, 1989 , 1990 . Understanding the price structure of agricultural lands is essential for this analysis, since the vast majority of the recent industrial and residential development in the Netherlands is done on land that was converted from agricultural use. This implies that agricultural lands differ from undeveloped industrial and residential uses only by zoning decisions and land use designation. It may also be possible that other differences between agricultural land values (for example, due to location, potential output and land quality, market accessibility etc.) may influence values of lands that are designated to be developed. To address these issues we provide an analysis of the values of agricultural land, and compare these values to the values of industrial and residential uses in the same geographical region. Data for agricultural land values is also provided by Kadaster, the Dutch land registry, but in contrast to the data on newly developed residential and industrial site we have only aggregated information about agricultural land regarding 26,629 agricultural land transactions in 60 agricultural regions (Landbouwgebied) 12 in the Netherlands between 2008-2013. 13 12 The agricultural regions are an administrative division that covers the whole country, and often overlaps with municipal borders. Hence, one agricultural region can contain between 1 to 18 different municipalities, with an average of about 9 municipalities for on agricultural region. 13 In addition to limited availability for the years 2003-2007, the information regarding agricultural land transactions is also limited to region-totals of prices and hectare land sold, and it does not specify individual transaction data. Therefore, the figures presented here refer to mean land values for square meter, per year and agricultural regions. Most of the transactions of agricultural land refer to parcels that are expected to stay in agricultural use for the foreseeable future. Dekkers (2010) provides an extensive analysis of transactions of agricultural land in the province of North Holland and concludes that prices only show the impact of urban areas in the vicinity in a limited number of areas in which there exist clear expectations that residential or industrial land use will be allowed in the near future. These transactions have hardly an impact on the provincial average of the transaction price for agricultural land. Using data from the Dutch land registry we are able to confirm these findings. Table 5 contains the regression results of agricultural prices (average over agricultural regions) on industrial and residential land prices, while controlling for the share of municipality which is included in a 'national landscape', municipal nature coverage in 1996 and year of transaction and share of municipal area defined as less-favored agricultural land (LFA). Additional factors that affect agricultural land values such as year of transaction and the percentage of municipal area covered by each of the 14 most common soil type in the Netherlands are also added as control variables. It can be argued that the estimation results suffer from reversed causality, particularly between the prices of agricultural lands and of residential and industrial uses. However, due to the Dutch land market characteristics explained above, particularly the land supply restrictions, it is unlikely that variance in the value of agricultural lands has a substantial effect on land values of other uses. This is further emphasized when we consider the substantially lower value of land in agricultural uses compared with other uses. Moreover, we control for the quality of agricultural land.
We estimate the following model:
Where ln , is the median price (in log) of agricultural land in year in agricultural region , ln , is the median price (in log) of residential land in logarithm in year in agricultural region , ln , is the median price (in log) of industrial land in logarithm in year in agricultural region , are year dummies and , are control variables of land characteristics in each agricultural region, among which are the share of area included in national landscape area, share of areas defined as less-favored agricultural areas, nature coverage in 2008, and prevalence of each of the 14 most common soil types in the Netherlands. To account for possible unobserved time-invariant factors which affect the values of agricultural land we also conduct a fixed-effects estimation of equation (3). Positive and significant coefficients of residential and industrial land values suggest that in municipalities where residential and industrial values are higher by 1%, the price of agricultural land tends to be higher by 0.144% and 0.69% respectively. However, when agricultural areas fixed-effects are introduced (column 2), this effect becomes statistically insignificant. These findings imply that in areas that experience higher industrial and residential price levels, expectations for possible future developments increase agricultural land values. These expectations can be either for a municipal decision to convert lands to industrial uses, or for a possible eventual policy change and relaxation of residential development restrictions.
Although the effect of high land values is strong and statistically significant, the price of agricultural land remains negligible compared with the values of undeveloped land designated for future development. Moreover, the effect of developed land values on agricultural lands is no longer significant when fixed-effects are considered, implying that changes in residential and industrial prices are uncorrelated with trends in agricultural prices, and possible correlation with unobserved regional effects.
Interpretation
In summary, we find a clear pattern in the land prices studied: newly developed residential land has the highest price and agricultural land the lowest. The price difference between newly developed residential and industrial land, as well as the price difference between agricultural and undeveloped industrial lands, cannot be ascribed to differences in conversion costs. We thus find that land use policy in the Netherlands is restrictive in at least two ways: residential development is more limited than industrial development and land that is zoned to be exclusively agricultural is in general expected to be agricultural for the foreseeable future. These finding are in line with our earlier description of the planning of new residential and industrial areas. In the early 1990s housing policy had just shifted towards the construction of owner-occupied housing and it was initially doubtful if this would be feasible. Local and national governments were concerned about the attractiveness of the residential construction market for private parties. It was realized that the market could be supported by restricting extensions to built-up areas to a limited number of sites. The planned large-scale developments on these sites were realized 14 by one or a few large developers operating in close cooperation with the municipality. The limited number of actors involved facilitated the control of the development 14 Note that this practice can be viewed as consistent with the main purposes of the Dutch spatial development policy: preserve nature and open space and realize an orderly pattern of urban growth, avoiding sprawl.
process so as to ensure the realization of the target prices.
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After some time it became clear that this organization of the market enabled the realization of substantial amounts of housing. The target prices for newly constructed housing followed the course of the house prices which were rapidly increasing in real terms in the course of the 1990s. 16 Construction cost did not increase that rapidly and many Dutch municipalities engaged in what was called 'active land policy.' At the time, this contributed substantially to their budget. Developers could ensure their participation in large-scale new developments by buying land at sites that would probably be designated for residential use in the future and did so on a large scale.
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This resulted in house prices increasing substantially faster than construction costs, and increasing 'residual' land prices.
There was no corresponding development on the market for residential land. The allocation of land to industrial use remained largely in the responsibility of local authorities, and the values of this type of land were only monitored by the national government in the interest of employment growth, which implies that the concern was that they could be too high. The general impression is that there is fierce competition between nearby municipalities for attracting employment by offering industrial land at low prices.
Our findings with respect to agricultural land are in line with those of Dekkers (2010) . The price of this type of land is only a small fraction of that of newly developed industrial or residential land in the vicinity and although it reflects variation in the prices for these alternative uses, it stays on average at a much lower level.
We must therefore conclude that Dutch land use policy is restrictive in at least two respects: residential development is much more limited than industrial development and although land use planning facilitates the growth of urban areas, agricultural land does in general not reflect anticipation of conversion to urban use in the foreseeable future.
Conclusion
In this paper we have documented that spatial planning in the Netherlands leads to a segmented land market in which the prices of agricultural, and newly developed industrial and residential 15 As noted above, these were derived from actual market prices. The residual value method obliged the developers (who sold the houses) to pay the residual (land) value to the municipality. Selling below the target price therefore implied that construction costs were not fully covered. 16 Increasing real incomes -partly due to increasing labor force participation of married women -and gradually decreasing mortgage interest rates caused a substantial increase in the borrowing capacity of Dutch households which increased the price they could afford to pay for housing (Boelhouwer & Schiffer, 2015) . 17 In the Netherlands the owner of the land has the right to develop it within the constraints of the land use plan if he is qualified to do so. Developers are clearly qualified for housing construction. In contrast, farmers are usually not and they can be forced to sell their land if it is designated as part of a residential area. land differ substantially. The price of residential land is much higher than the sum of the value of agricultural land and conversion costs. The price of industrial land, which is supplied in a relatively unrestricted way, is substantially lower, but still an order of magnitude higher than the price of nearby agricultural land. The primary aim of this analysis was to document this fact. It may be observed that our analysis does not directly reveal any costs or benefits of spatial planning. Benefits, for instance in the form of protecting open space, surely exist, although it may be doubted if the high price of urban residential land can be justified by the protection of open space that results from it. 18 Costs are also present. For instance, it is hard to see why open space should be protected by tightening the supply of residential land much more than that of industrial land. The large difference between the prices for newly developed residential and industrial land signals misallocation. If one thinks that the supply of industrial land is appropriate, then not enough land for residential use is provided. Conversely, if one thinks that the level of residential land prices is appropriate for maximizing the benefits of land use planning, it seems hard to avoid the consequence that the supply of industrial land should be tightened so as to bring its price at a comparable value.
